Primary intraosseous arteriovenous malformations (AVM) are not infrequently encountered. We report a case of intraosseous arteriovenous malformation arising in the left temporal bone. A 51-year-old male patient presented with loss of conscious. Computerized tomography displayed hematoma measuring 4 cm in diameter in the left temporal lobe. Digital subtraction angiography (DSA) showed that a temporal bone AVM supplied by all the branches of the external carotid artery and vertebral artery. Many treatment modalities can be considered for preoperative steps and/or for definitive treatment. We preferred embolisation for this vascular pathology. To the best of our knowledge this represents the first case of an intraosseous arteriovenous malformation located in the temporal bone.
InTRoduCTIon AVM occur as a result of rare congenital embryonal development disorder causing vascular abnormalities consist of connections between arteries and veins without a capillary bed (6,9). Skeletal alterations are commonly associated with vascular malformations (1, 2) . AVMs often involve soft tissue and bone, and AVMs confined to the bone are extremely rare (8).
Intraosseous AVMs occur predominantly in the craniofacial bones, and other skeletal sites have been rarely seen in the literature (10). To our knowledge, we report the first case of temporal bone AVM treated using arterial embolization.
CASE REPoRT
A 51-year-old man was admitted to our emergency department with the complaint of loss of conscious. Neurological examination revealed no abnormalities except mild confusion (Glasgow Coma Scale: 14). The patient underwent cranial tomography confirming the presence of 47x34 mm hemorrhage in the left temporal lobe at sylvian fissure ( Figure 1A -C). Following cranial tomography, CT angiography had been performed and detected no vascular anomaly. Then, DSA confirmed a large intraosseous arteriovenous malformation located in the temporal bone with multiple feeders from all the branches of the external carotid artery and vertebral artery, draining into cavernous sinus and transverse sinus via deep temporal cortical veins (Figure 2A , B). The AVM was treated by endovascular ONYX embolization ( Figure 3A ,B,C). Following the procedure, the patient presented with a grade IV (House-Brachman) facial paralysis and hoarseness. His ear, nose and throat examination revealed left unilateral vocal cord paralysis. Immediately after the complication, methyl prednisolone was given at a dose of 40 mg/day. He was discharged with a grade III facial paralysis and hoarseness after one week of methyl prednisolone treatment. On the 6 th month, the patient underwent control angiography. No filling of the AVM was depicted on control images. On neurological examination, only grade I facial paralysis was shown.
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Arteriovenous malformations, which are the result of uncommon errors of vascular morphogenesis between the 4th and 6th weeks of gestation, usually occur intracranially; they are rare outside the cranium and their exact incidence is unknown. However, the most common sites are forehead, nose, ear, and cheek in the extracranium (11). Skeletal changes associated with these intraosseous vascular malformations are common and seen in up to 34% of cases (2) . These changes include bony distortion, destruction, hypertrophy, hypoplasia, sclerosis or osteopenia, and primary intraosseous involvement (2); the extent and morphologic features of these changes can be detected on CT scan. Because of the complex anatomy of the temporal bone, subtle bony structures, small canals and fine sutures sometimes cause problems in the differentiation between normal and abnormal ( Figure  4A ). Arterial vascular anomalies are known as rarities in the temporal bone region. Kosling et al. reported that vascular lesions of temporal bone are less than 1% (3). Hereby, an AVM located in the petrosal part of the temporal bone was reported which has a temporal cortical venous drainage presented with a temporal lobe hemorrhage. The hemorrhage caused headache and mild confusion without neurological abnormality. Because of the high GCS of the patient, and probability of vascular pathologies such as AVM and/or aneurysm, the authors have not preferred emergency surgical intervention and decided to examine further. CT angiography, a very useful diagnostic test for defining the morphology of vascular anomalies, was performed even after left temporal lobe hemorrhage was detected in computerized tomography. No vascular lesion was depicted on CTA except temporal cortical venous engorgement. DSA was then performed for the diagnosis. Arteriovenous malformation with multiple feeders from external carotid artery and vertebral artery was detected (Figure 2A, B) . We hypothesize that temporal lobe hemorrhage from this vascular malformation located at the petrous portion of the temporal bone were due to venous hypertension of these temporal cortical venous structure ( Figure 2C ).
The management of AVMs remains a challenge for neurosurgeons, and all types of vascular malformation requires a multidisciplinary approach and above all, in patients with 
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bony involvement, treatment is more complicated (4) . Various treatment strategies were in use for this disease, including embolization, stereotactic radiosurgery, and microsurgery. But generally, because of the complexity and localization, AVMs often require combinations of these treatment modalities to achieve a complete cure (5). In the English literature, treatment modalities of the temporal bone AVM's have not been evaluated previously. In our case, due to the localization of the vascular malformation in the petrous part of the temporal bone, surgical treatment choice with complication of hearing impairment probability has directed the surgeons to the embolization procedure ( Figure 4B ). However, this treatment option is not without risk. Potential complications of embolization include puncture site hematoma, arterial dissection, migration of the embolization material, stroke and infection (7). Following the embolization procedure facial paralysis and hoarseness (unilateral vocal cord paralysis) have developed in our patient. We hypothesize that these complications were due to compression of the fasial nerve in the petrous part of the temporal bone, and the vagus nerve extending through the jugular foramen by the embolization material and also reconstitution of the AVM in the post-operative period.
In conclusion, intraosseous AVMs are extremely rare pathologies. We report the first case of temporal bone AVM in the literature. Embolisation could be a first choice of treatment. However, all physicians who would treat temporal bone AVM, should be aware of facial and vocal cord paralysis.
